
THE ANALYST. 177 

MONTHLY RECORD OF GENERAL RESEARCHES I N  ANALYTICAL 
CHEMISTRY. 

MODIFICATION OF SONNENSCHEIN’S METHOD OF ESTIMATING TIIE PHOSPHORUS IN 
IRON AND STEEL. Zeitsch. f. Anal. Chem., vol. xxv., p. 319.-The author 
finds that mistakes very frequently occur in the employment of the Sonnenschein 
molybdenum method for estimating phosphorus. This is particularly the case of 
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analyses of the latter in steel, which usually only contains small quantities, The author 
has had occasion to  examine the most common sources of error in the method, and 
considers that his modification not only obviates these errors, but also saves time and 
labour. The following experiments with three samples of steel containing various 
amounts of phosphorus explain the method of procedure, and serve as test eupc- 
rilvents :- 

L-5.0 grs. of each sample mere placed in an evaporating-dish (covered with a 
funnel), and 100 C.C. of nitric acid (sp. 1.20) added. The solution obtained was 
evaporated to dryness, and the residue roasted till no odour of nitrous fumes was 
perceptible. The residue was then taken up with 50 C.C. of hydrochloric acid ; and, 
after most of the acid had been driven off, the remaining liquid was diluted with 
water and filtered. The hydrogen chloride in the 150-200 C.C. of filtrate obtained 
was completely neutralized by the addition of ammonia solution, and the ferric hydrate 
precipitated, and redissolved with the smallest possible quantity of nitric acid. After 
adding 100 C.C. of molybdenum solution (100 parts molybdic acid, 800 parts ammonia 
solution, 2,000 parts nitric acid, sp. gr. 1.2), the mixture was allowed to stand six 
hours at a temperature of 50-60°C. At the end of this time, only a small quantity of 
ammonio-phospho-molybdate had separated out. The solutions were clear, and smelt 
of chlorine and nitric oxide. After filtering off and washing out the precipitate, the 
whole filtrate was diluted up to 800 c.c.; and, after the addition of a few drops of 
ammonia solution, the mixture was set aside, The mixture became turbid in a few 
minutes ; and, after an hour's standing, yellow precipitates had again separated out. 
These were added to the previous precipitates. On again testing the filtrates {this time 
adding further 50 C . C .  of amm.-nitro-rnolybdate), no precipitate8 were obtained, even 
after 24 hours. The precipitates were dissolved up in ammonia (but the solution could 
not be obtained clear: even on atering), the magnesium phosphate precipitated by 
adding magnesia mixture, the precipitates filtered off, after standing six hours, washed, 
dried, and ignited. The magnesium pyrophosphate obtained had a slight yellow tint, 
which could not be removed, even on moistening with fuming nitric acid, and glowing 
repeatedly. Results obtained :- 

In (1). . , .. .. .. 0.1203 per cent. of phosphorus. 
? >  .. .. .. 0.1070 ), ,) 31 (2). 9 ' 

9 ,  (3)- ' , I  .. .. . , 0.0966 ,, ,, 
EacS. of the three precipitates was placed in a small flask, dissolved in a mixture 

of hydrogen chloride and bromine; and, after the excess of the latter had been 
removed, two of the solutions were saturatedwith hydrogen sulphide (the liquid turned 
red, and molybdenum sulphide precipitated on standing) ; the third was reduced with 
zinc. 

With three further portions, after precipitating the amm-magma.-phos. twice, the 
following results mere obtained :- 

(This liquid also turned red, and molybdenous oxide precipitated.) 

In  (1). . .. . I  * ,  0.1088 per cent. of phosphorus, 

But the rnagn.-pyrophosphate was still tinted yellow, and gave the molybdenum 
reaction on dissolving, although a slight brown precipitate was previously obtained on 
dissolving the first of these precipitates in hydrochloric acid. 

II.-~.o grs. of eslch sample were dissolved in 100 C.C. of nitric acid (sp. gr, 1.201, 
evaporated, and roaBted. When cool, the ferric oxide was dissolved in 50 C.C. 

of nitric acid, 5 grs. of potassium chlorate added in small quantities, the organic 
matter mhich might reduce rnolybdic acid was destroyed ; and, after the evolution of 
chlorine had ceased, the solution was evaporated to dryness, the residue moistened 
with hydrochloric acid, taken up with water, filtered, and the subsequent experiments 
carried out as in I. The magnesium pyrophosphates were perfectly white, and 
were proved to contain no molybdenum, 

) ?  (2). ' .. m t  . . 0.0988 ,, ,, 9 )  

,, (3).  * * .  .. . , 0.0928 ,) ), 1) 

Results :- 
(1). .. .. . *  , , 0-0950 per cent. of phosphoms. 

(3). . . .  . , 0.0735 ,, 2, 1 ,  

(2). I * . .  I .  . , 0.0778 ,, ,, 7 7  
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(1 .)-From the previous experiments, the author concludes, that it is important 
all carbonaceous compounds present should be deetroyed, before the molybdenum solu- 
tion is added ; for otherwise molybdic acid is easily reduced, and the reduced molyb- 
denum compound, mixed with the magnesium pyrophosphate, . giving too high a result. 
Even a thorough roasting is not sufficient to  destroy the organic substances completely, 
though lower results are then obtained. As the orthophosphate is thereby easily con- 
verted into pyrophosphate, the roasted residue should be boiled with hydrochloric acid 
on solution. If the steel is dissolved in aqua regia, instead of in nitric acid, the 
destruction of the organic compounds is still more complote, and lower results are 
obtained. 

(2.)-The presence of free hydrogen chloride, or large quantities of ammonium 
chloride, prevent part of the amm.-phospho.-molgb. from separating out. (a.) It is 
almost superfluous to mention the first of these facts, as aqua regia is well-known to 
dissolve the precipitate on heating. Eggertz's method, as carried out in many steel- 
works, is use1eaa-k to $- of the phosphorus only being found. ( 6 . )  The solvent power 
of the second mixture the author sxplains by the evolution cf chlorine or nitric oxide. 

3N0,H + NH,Cl = 3NH4N03 + 3HCl. 
NO,H + 3HC1= NO + ZH,O + 301, 

He finds that more ammonio-phospho-molybdate is dissolved-( i.), the greater the 
amount of hydrogen chloride and ammonium chloride present with hydrogen nitrate, 
and the more concentrated the respective iron solutions. (G.) The higher the tem- 
perature at which the precipitation is carried out, and the longer the time at which it is 
kept at this temperature, the solubility is greater at the time of precipitation than 
when once the precipitate has separated out. The two methods previously given also 
require much time; and the author, therefore, gives the following method. But he 
previously points out that the Thomas steel contains a negligable quantity of silica ; 
and, secondly, that ths phosphorus pentoxide is not all precipitated by a molybdenum 
sol. from a solution of the steel innitric acid. 

III.-Three samples of steel, 10 grs. each, were taken, and each dissolved in 
200 C.C. of nitric acid (sp. gr. 1*2) ,  and the solutions boiled 15 minutes, in order to 
destroy the carbon. A calculated amount of ammonium chloride was now added, in 
order to only juat decompose the ferric nitrate formed, but not to be present in excess. 
He gives the equation :- 

Fe,(NO,), + 6NH,Cl = Fe,Cl, + 6NH4N03. 
Now, 112 grs. of iron form 484 grs. of ferric nitrate ; therefore, 10 grs. of iron form 
43.21 grs. of the nitrate; 484 grs. of ferric nitrate require (6 X 53.5; 321 grs. of 
ammonium chloride ; therefore, 10 grs.  of iron require 28.65 grs. of amm. chloride. 
The author, therefore, ran in 100 C.C. of a 28.65 per cent. amm. chloride sol. from a 
burette, and then exactly 50 C.C. of an aqueous ammonium molybdate solution (20 per 
cent. of the crystalline salts) from a second burette. The ammonio-phosp.-mol. began 
to separate out immediately in the cold; and, on heating the mixture to 5OoC., the 
precipitation was soon found to be complete. No molybdic acid separated out. The 
precipitation was not retarded by the excess of nitric acid or rise of temperature. (The 
filtration can be carried out after 15 minutes.) He washed out the precipitates with a 
dilute sol. of ammonium molybdate in nitric acid, and then four or five times with a 
warm 1 per cent. nitric acid solutioh. The filters were spread out on watch-glasses, 
and dried at 80' C. (not higher.) The precipitates were then brushed off the filters, 
the latter incinerated in plat. dishea without glowing too strongly, the precipitates 
added, dried a few minutes, and weighed. Multiplying with the factor Ji;, he got :- 

(1). .. .. .. . . -0953 per cent. of phosphorus. 
(2). . . s .  .. .. *0787 ,, 7 7  I )  

(3). . * .. .. -0750 ,, 7 9  Y I  

The factor is so small, that the small amount of reduced molybdenum compound can be 
neglected. If the precipitate is dissolved, and estimated as magnesium pyrophosphate, 
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the errors mentioned previously (in I.) are re-introduced. He found in actual ex- 
periments :- 

(1). . .  .. * .  . . 0.1140 per cent. of phosphorus. 
(2). . * .. .. , , 0.1030 ,) 1 1  1 9  . , 0.0950 ,, 91 9 1  (3). . . .. .. 

However, the following method may be resorted to :-The washed precip. on the 
filter is dissolved in dilute ammonia, in the vessel employed for the original precipita- 
tion. A few drops of bromine are added till the liquid is coloured red ; and, after a 
few minutes, the excess of bromine is neutralized by the addition of ammonia till the 
liquid is alkaline. The liquid is Gltered through the original filter into a small glass, 
phosphorus pentox. precipitated as magnesium phosphate, and weighed as pyro- 
phosphate, which is now obtained perfectly pure, as the amm. molybdate produced by 
the above treatment does not separate out. Results obtained :- 

(1). a .  I .  .. .. *0958 per cent. of phosphorus. 

(3). .. I .  @ I  . . -0741 ,, ,, ,) 

.. m a 5  ,, 9 1  ,> (2). . *  .. * *  

F. W. T. K. 

APPAR-4TUs FOR WASHING OUT PRECIPITATES I N  ABSENCE O F  THE ATMOSPHERIC CARBON 
DIoxIDE.-Ad. Jolles. Zeit. f .  Anal. Chemie., vol. 25, p. 369.-A cylindricalvessel of suit- 
able size isprovided with a well-ground glass platewhich can be put on air-tight after being 
well greased. The plate has three perforations provided with indiarubber stoppers, a funnel 
with cock passes through the first of these. One end of a tube, which is provided with 
a vertical bulb midway, just passes through the second, the other end being connected 
with a small vessel containing lumps of caustic potash over which the air which enters 
the apparatus, has to pass. A siphon (the outside limb of which is provided with a 
cock) passes through the third. The siphon limb which passes through the stopper, 
should fit easily. After mixing the bodies, which are to produce the precipitate, in the 
cylinder, the glaw lid is quickly put on, and distilled water run in through the funnel. 
The cock of the latter is then closed, and after the precipitate has settled completoly, 
the siphon is pushed down close to the surface of the precipitate, and the supernatant 
liquid run off. Distilled water is then repeatedly run in, and siphoned off till a por- 
tion gives the reaction required. If hot water is employed, the vapour condenses in 
the previously mentioned bulb, before getting into the potassium hydrate vessel. 

The limb of the siphon, inside the apparatus, is then connected by an indiarubber 
stopper with an earthenware cylinder of about the height of the precipitate, the other 
limb is connected with a ‘FVo~lf’s bottle attached to a filter pump. The remaining 
liquid is thus removed (by suction) from the precipitate, which is obtained as a lump, 
and can easily be transferred to a desiccator. The author has thus obtained precipi- 
tates, which readily take up carbon dioxide (especially in the moist state), free from 
all but traces of this gas. F. W. T. K. 

APPOINTMENT. 
Mr. J. W. Gatehouse, F.I.C., Public Analyst to the County of Wilts, in place of Prof, Donkin, 

M.B., F.C.S., resigned. 
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AMERICAN Analyst ; American Chemical Review ; American Druggist ; American Grocer ; American 
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Journal; Chemist and Druggist ; Country Brewer’s Gazette ; Illmtrated Science Nonthly ; Independent 
Journal ; Illvention ; Journal of the American Chemical Society ; Journal of Microscopy and Natural 
S&ence ; Justus Liebig’s Annalin der Chemie ; Journal of the Society of Chemical Industry ; Le 
Mouvement Hyg,ienique ; Medical Press ; Medical Record ; The Miller ; Monthly Yagaaine of Phar- 
macy and Chemistry , Pharmaceutical Journal; Pharmaceutical Record ; The Polyclinic ; Popular 
Science News ; Repertorium der Analytischen Chemie ; San Francisco News Letter ; Scientific 
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KOTICES TO CORRESPONDEKTS. 
ALL Communications t o  be addressed to 325, Kennington Road, London, S.E, 

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

18
86

. D
ow

nl
oa

de
d 

on
 2

6/
10

/2
01

4 
17

:2
7:

12
. 

View Article Online

http://dx.doi.org/10.1039/an8861100177

